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態或二次模態 3 dB 頻率點設計在帶通或






















    In this project, we place efforts on new 
structure development, performance 
improvement, and circuit miniaturization of 
the microstrip and CPW bandpass and 
bandstop filters. For the study of microstrip 
bandpass filters (BPFs), we first employ a 
slow-wave periodic microstrip which is 
loaded with H-shaped structures to form the 
BPF. The loaded periodic microstrip is 
designed to produce transmission zeros at 
the two sides of the passband, and thus 
results in narrow-band bandpass 
characteristic. Also, since the H-shaped 
structure is designed to be directly coupled 
to the strip, the insertion loss can effectively 
be reduced. Next, a BPF using triangular 
open-loop resonators and folded-line shape 
DGS in the ground plane is investigated and 
implemented. Resonators designed in 
triangular shape can reduce the circuit size. 
Also, the proposed folded-line shape DGS 
can provide multi-pole characteristic and its 
skirt of the second pole is sharper than that 
of the first one. The multi-pole characteristic 
can provide more flexibility for the design 
work.  
For the study of CPW filters, we first 
employ the tapered double-period (TDP) 
DGS to design the bandstop filter (BSF). 
Such DGS pattern not only improves 
impedance matching, but also provides 
wider stopband bandwidth. The latter is 
 2 
achieved by overlapping the four stop bands 
of the DGS structure. The second underlined 
work of this part is the suppression of the 
higher-order harmonic passband of the 
coupled-line CPW bandpass filters. The 
coupled-line bandpass filters inherently have 
parasitic higher-order passband due to the 
unequal even- and odd-mode phase 
velocities. In this research, several 
techniques including using DGS structures, 
over-coupled (i.e., asymmetric coupled at 
two ends) structures, and wiggly coupled 
structures are adopted for performance 
improvement. Results obtained in this 
research are expected to serve as useful 
references in design of microwave filters for 
use in 2.4 GHz and 5 GHz bands wireless 
communication systems. 
 
Key words: transmission zero, asymmetric 
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本設計中之折線型 DGS (圖 2(a))為一
個 LC 並聯共振等效，如圖 2 (b)所示，藉
此等效電路可其估計出極點位置對應之
LC 值。為萃取折線型 DGS 中電容及電感
值，可先求出圖 3(a)中之電納 aB 及圖 3 (b)
中之電納 1B ，再藉由圖 3 (a)中並聯共振帶
拒電路與圖 3 (b)中低通電路在低頻 3 dB
轉角頻率特性相似之概念，令電納 aB 與 1B
等即可求得電容、電感值。其相關原理分
析如下。 






























YB ω=                
(2) 
其中 'ω 定義為正規化角頻率( 'ω = 1)。令(1)
式等於(2)式得 
      1'1 || == = ωωω BB ca          
(3) 
其中 cω 定義為 3 dB 轉角頻率。得                   






















L π=      (5) 
利用式(4)及(5)可以萃取所設計之折







改善 3dB 頻率處裙襬陡峭度。 




    本報告中示出之第二個電路為以具
有H形負載之緩波週期性微帶線結構設計















失。圖 8 所示為圖 6 電路之 S 參數模擬與
實測結果，由圖可知兩者相當吻合。 










CPW 帶拒濾波器，其止帶範圍設計在 4 ~ 













.......... 1   (6) 
與單一週期均勻 DGS 外型結構者比較，
具雙週期漸變式 DGS 結構之 CPW 帶拒濾
波器不只止帶頻寬提昇，同時也可縮小電
路尺寸。圖 10 所示為圖 9 之實作結果，
由圖可知其-20 dB 止帶範圍確實在 4 ~ 10 
GHz 間。 








截止帶的特性。圖 12 為圖 11 電路之 S 參
數模擬與實測結果，由圖可知其止帶頻寬
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line DGS  






















圖 3、(a) Folded-line DGS 等效電路，(b) 
Butterworth-type 低通模型電路。 






















圖 4、具折線型與簡單方形 DGS 之微帶線
帶拒濾波器特性比較。使用之微波基板為
RT/Duroid 6010 (thickness = 25 mils, rε = 
10.2)。 
























































A unit element  
圖 7、具負載緩波結構之週期性微帶線。 























圖 8、圖 6 電路之 S 參數模擬與實測結果。 
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圖 9、具雙週期漸變式方形 DGS 之 CPW
帶通濾波器。 

































Port 1 Port 2  
圖 11、由四個步階式開路殘段(或稱為兩
個耦合之上開 U-型非對稱 λ/2-type SIRs)
構成之微帶線帶通濾波器。 
 
圖 12、圖 11 之 S 參數模擬與實測結果。 
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